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CLAIMS : - 




A composition of matter comprising 

(a) a metal powder, 

(b) a soldi* powder which melts at a lower 
temperature t\an the metal powder, 

(c) a polymeAor a monomer which is 
Leasable toVield a polymer, a said polymer 

polymensable tow actio n of a chemical 

being crosslinkableunder the action or 

cross -linking agent \ . 

(d) a crosslink a\nt for said polymer, the 

reselling a 9 en t haX fluxing 
be ing nonreactive with sl^d polymer wrthou the 
plication of heat and provision of a oatalyst 
or reaction therebetweenX crossing agent, 
S 15 as suoh not reacting with saWymer under 

• • =r,ri the crosslinking agent 

% storage conditions, and the cro^s 

S3 beinq capable of solvating \ ^ 

S! .„ ^ mofa iUc s^alt catalysts 

m , } me tallic oxide and metallic sraxt / 

W ! rh are formed by heating metal li\ components 

20 whlGh are £ormea y _ mo _ a rap i\crosslinking 

q (a) and (b) and which promote a ra P^V 

S reaction between said polymer (O and 

01 crosslinking agent (d) when incorporated^ 

5 polymer,, as a result of solvation by the \ 

* 25 crosslinking agent, in the presence of heat 

2 a composition according to Claim 1. wherein said 
Lai powder is selected from A u, Ag Cu. 
Pt , Rh, Fe, Hi. Co, Mo, W, Be, and alloys thereo 

30 3 _ a composition according to Claim 2 wherein said 

metal powder is copper. 

f\Q / 4 A composition according to Claim 

^ I .aid solder powder is selected from Sn, Bi, Pb, 

35 wherein said solder p Tl and alloys thereof . 

Cd, Zn, Ga, in, Te, Hg, Sb, se, 
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t~ claim 4 wherein said 
5 A composition according to Claim 

solder powder alloy is Sn63Pb37. 
M 6 . A composition according to ^ 

ff^-^ • «^ cross-linking agent is selecce 

^ 5 wherein said, cross and trimer 

carboxylated polymers, dimer fatty 
fatty acids. 

^- „ Tr, claim 6 wherein said 
7 A composition according to Claim 

i» a styrene-acrylic acia 

functionality greater than 1. 

, . an y - proo e^ng- claim 

m agent . 

„ i-n claim 8 wherein said 

9 . a composition according heating 

by the fluxing agent. 

j- „ hn claim 1 wherein said 

10 . A composition accor " £ l fQrmed by heaC i„ g 
catalyst i. a metallic salt to £orm 
an. oration o* metal po* e ~ £V.Ui= oxide 

a metallic ~^ £ t ^ Ct produe . organo- B etal salts. 

with resin or solvent to p 

i_ _ naim 10 wherein said 
R -r:^ -ea bY mating tin 

-ir.*: ^ - — - ~ — with ■ 

resin or solvent to produce tin salt. 

4-^ rl aim 10 wherein said 
12 . A composition acco r ^ ™ heating 

^.^T^r-r i action o £ t,e 



O 20 



30 



35 
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latter with resin or solvent to produce a copper salt. 

\ . / 

13 . A composition according to any preceding claim, 
wherein an organic chelating agent is adhered to the 
metal powder as stability enhancer and the organic 
chelating agent decomposes at solder melting 
temperature to provide decomposition products which 
dissolve in the fluxing agent as additional catalyst 
for the chemical crosslinking agent. 

14. A composition according to Claim 13 wherein said 
organic chelating agent is an azole chelating agent. 



15 



15. A composition according to claim 13 wherein said 
organic chelating agent is benzotriazole. 




16. A composition according to any preceding _claim 
further comprising a/ copper salt deactivator as a 
ility enhancer . 



17. A composition according to Claim Jr€T wherein said 
copper salt deactivator is oxalyl bis benzylidene 
hydrazine . 



25 



30 




18. A composition oh, or for application to, a 
dielectric substrate Yn a predetermined pattern 
comprising, in admixtui\e : 

(i) a metallic powoer component which includes (a) 
a solder powder and \b) a metal powder melting at 
a higher temperature tshan the solder powder; and 

(ii) a polycarboxyl compound effective as a 
fluxing agent for the metallic powder component at 
a first temperature and aa a cross-linking agent 
for an epoxy resin at a higher second temperature, 
the polycarboxyl compound beifig in contact with 
such epoxy resin. 
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19. A composition according to claim 18 which has the 
epoxy resin in admixture with the metallic powder 
7constituent and^the polycarboxyl compound. 

/ 20. A composition accordi^ fep claim 18, which has the 
epoxy resin pre-applied t.^/k^^6A^l^ot,T^o substrate. 

2%. A composition according to claim ^0", 



t 



st>q A composition according to claim ?>&y wherein the 

epoxy resin is printed on the substrate in a 



10 predetermined pattern 



v2^. A composition according to "aTEy-ef*e~-e£- claims 18 -fe^r^ 



wherein the polycarboxyl compound is thermally 
stable to 215°C and has an acid number greater than 20 0 
15 and a viscosity less than 0.01 Pa.s (10 centipoise) at 

200°C. 

A composition according to srfiy one of claims 18- 
22, wherein the poly^rppxyl cxxnpound is selected from: 
2 0 carboxylated polymdr^LJ^ acids and polymer 

fatty acids. / 

Qfy^, A composition according to claim wherein the 

polymer fatty acid is a dimer or trimer fatty acid. 



<Q&. A composition according to claim ,2T3^ wherein the 
carboxylated polymer is a styrene-acrylic acid 
copolymer. 



A composition according to <atty=^rte— e£ claim^ 18 -fee- 
wherein the metal powder component contains up to 
90% by weight of metal powder (b) and from <100 to 10% 
by weight -of the solder powder. 

3E^^ -S-TT* A composition according to r any one - of - claim^ 18 ^e^. 
, (j^J0^^ t wherein metal powder (b) is a metal selected from 
Au, Ag, Cu, Zn, Al, Pd, Pt, Rh, Fe, Ni, Co, Mo, W, Be, 
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and alloys thereof. 



3. 



A composition according to -QJty— e mj uD claim^ 18 <fee--* 
/id JPfa*^' w herein the solder powder is selected from Sn, Bi, 
;f Pb, Cd, Zn, Ga, In, Te, Hg,* Sb, Se, Tl and alloys 

thereof . ^ 

fffl^ +2*3. A composition according to ^ny - on n rvfi- rlai ifl^o^ 
^j^J^fa&f, wherein the solder powder includes a first metal 

10 and a second metal, with the first metal having an 

affinity for the high melting point constituent, an 
oxide of the second metal being a catalyst for the 
curing of the epoxy resin and the first and second 
metals being melted together to form a metal film in 

15 which is embedded particles of the high melting point 

constituent while the first and second molten metals 
form a matrix in regions between the particles of the 
high melting point constituent, which matrix is rich in 
the second metal of the relatively low melting point 

20 constituent. 

30. A composition according to claim 29, wherein the 
older powder is a tin/lead alloy. 

®srf?\ A composition according to claim 2 9 wherein 
powder (b) is copper. 

A composition according to a ny une o £ - claim^ 18 -fee— 
^^fo&i*, wherein the metallic powder component has particles 
30 of a size less than 25/im. 

Qg^y ^f^T A composition according to *a*nry"--ofte---e£ claim^ 18 iro— 
fffi&S*', wherein the epoxy resin consists essentially of an 
epoxy resin which is liquid at ambient temperature. 

35 

(jQj $3r<T A composition according to -& ny one - of claim^ 18 '■fee — . 
Q(^S$&^'> whi ch contains, in percent by weight, from 5 to 50% 
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in total of epoxy resin and polycarboxyl compound and 
95 to 50% of the metallic powder component. 



A composition according to a** y one of claim^ 18 -to 
wherein metal powder (b) is a copper powder which 
has been cleaned and coated with a stability enhancing 
copper deactivator which is a chelation agent for the 
copper and a high temperature catalyst for the 
crosslinking of the epoxy resin. 

j^"! A composition according to claim >5, wherein the 
chelation agent is an azole compound. 




A composition according to claim 36, wherein the 
ation agent is benzot/riazole - 



A composition according to a^y- ono of - claims 18 



( s$i/$s* J ^ wherein metal powder (b) is copper powder and the 
composition additionally includes ant i -oxidant copper 
20 deactivating agent. 

39. A composition according to claim 38, wherein the 
ant>^xidant copper deactivating agent is oxalyl bis 
enzylidene hydrazine. / 




2 A V 



30 



40. A 'method of making an electrically conductive 
circuit on a dielectric surface comprising patterning a 
dielectric substrate with £he admixture of metallic 



powder component and 
in claim 18 with t 




being pre-coatedy 

eing incorporayl 
heating the di$ 
ten^tferature abbve 

below the (m? 
a temperature 
thermally stable 



e epo^ 



arboxyl compound as specified 
resin of claim 18 either 
substrate, or the epoxy resin 
he patterned composition, and 
substfrate thus patterned to a 
melting point of the solder metal 
tiftg p<5int of metal powder (b)., being 

ch the polycarboxyl compound is 
£ut able to act as a fluxing agent to 
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/ • rat-alvzed/ crosslinking 

metallic sintering and cataiyzey 

the epoxy resiA. 



/of claim 4u> wherein £he epoxy resin^ 

'OJL^ 1 - The te I e on the d -ri; surface/by patterning and 
^ . p re -coated on the ax 7 oxy res in pattern 
the composition is applied to the ep y 
by matching patterning. 

42 A m ethod as claimed in clW 41, wherein the epoxy 

• is nr-co.fd on the diel/ctric substrate, a 
resin is pre coate armli _/ to the adhesive layer, 

photoi.a g ea b le laye, :~ £ ^ , photoimaging 

the photo im ageable layer » *3 ^ . n th . 

and developing P™ ^e f „ the circ uit. said 
photoimageable layer cor J ^ ^ 

adjure is ^T^ J^ « — — 6 

fhp dielectric substrate ^ 

to achieve metallicsinte7ing and substantial 
crosslinking of tjrfe 4oxV resin. 



10 



15 



20 



30 



00 




laye^ 
subs 



foceste to 



43 . A method/as cla^ 
photoimageab 
substrate a 
.nd develo; 

iddjj&ional^Ly 

>cLucec 
substrate 
metallic 
epoxy re si 



and 



in cliim fo, wherein a 
ied t/ the dielectric 
ntly subjected to a photoimaging 
orm / channel pattern, said 
c/ntaining the epoxy resin is 
. 4el p/ttern and the dielectric 
r S aid Lmperature to achieve 

subs/antial crosslinking of the 



44 



rtnri aar claimed i^ 43 wherein the epoxy resin 

and . B . s .taged trior to the appl.oat.on o£ the 
admixture . 



in cjaim^f- 



■ 4-3 o-^-^H 



45 A method/ as claimed in ^ ^ 
the track is (formed with an undercut region m 

walls thereo 
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46. A method as claimed in 40 wherein the epoocy resin 
is applied to the entire dielectric substratp and "B" 
staged to produce /a dry handleable substratye allowing 
for subsequent patterning of said admixtui^fe to said 



A method for the production of an/electrically 



10 



t e r ni ng on a 
asiy OHe--ef claim^^^ 



15 



conductive circuit which comprises 
siibstrate, a composition according 

followed by heating of the /composition to a 
temperature sufficient tta melt the^ solder powder and 
coalesce the metallic film produced, to produce a metal 
film upon the dielectric substrate and adhesively 
adhered thereto by a cured ancy cross -linked epoxy 
resin . 



20 



Mi* 



25 



48. A method of mak 
conductive circuit 
insulating diele 
electrically co 
the method cla 
insulating die ; 
second electr 
dielectric la 
claims 40 to 47 
required pjUlra 
fally c 




35 



■ 9 . A methocKa 
are filled with 
them with a com; 
18 to 3 9 having^ 
heating to a t 
metal, coale 
resin and ca 
walls . 




ectrically 
!& curing an 
e layer 

ed according" to 
ims 4tD. to 4 6 the 
vias / ~ and"3 forming a 
it on the cured 
aimed in any one of 
hese steps to form a 
ing dielectric layers and 
it layers. 

i 

/claim 48, wherein said vias 
.ling resulting from filling 
rcording to any one of claims 
resin contained therein and 
sufficient to melt the solder 
^als present, cure the epoxy 
/a filling to adhere to the via 
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50. A method for the production of a multilc 
printed wiring board in which electrically oonductive 
circuits on substrates are laid over each other, which 
substrates include therein vias interconnecting the 
circuits, in which method the vias are f: with a 



C&L^ compos it ion according to any one o£ claim^ 



.ed wi 
18 \e 



o -3 9 



10 



having the epoxy resin contained therein and the 
resulting assembly is heated to a temperature 
sufficient to melt the solder powder , /coalesce the 
metallic film, cure the epoxy resin /nd-cause the via 
filling to adhere to the via walls 



15 

At- 



20 



25 



51. A method for the provision of a thermal transfer 
pillar in a semi-conductor package and/or a multichip 
module, which comprises depositing a composition as 



claimed in an y - one of claim^ lfif feo^9-iiaving the epoxy 



i 



resin incorporated as a 
location on said package 
which thermal trans fe^r J i 

. composition in-situ/ to 
the solder metal bliti 
powder (b) , being/ a 
polycarboxyl compou, 
metallic sinterifig land, 

jep^cy resin. 



^polyme 
/nd// 



r thibk film at a 
br module at a location at 
ired and heating the 
perature sufficient to melt 
the melting point of metal 
ture at which the 
Sy/thermally stable, to achieve 
bstantial c-ross linking of the 



ow/ 



mpe 



52. A method foir /the /provision of an electrically 
conductive termirratic/n on a\ printed potentiometer 
track, which comprises app^ying^a/ composition as 
SO^^v^Xclaimed in an y one it - claim$ 18 3-9- having epoxy 

resin incorporated /therein to the potentiometer track 
as a polymer thick/ film and heating the composition in- 
situ to a temperature above the melting point of the 



35 



solder powder but^ 
powder (b) , bein 



below the melting point of metal 
a temperature at which the 
polycarboxyl compound is thermally stable, to achieve 
metallic sinteri/ng and substantial crosslinking of the 
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53. A method of joining leads on a printed circuit 
board, or other substrate, usually foy the%purpose of 
5 repair or modification, which comprises applying a 

^^^composition as claimed in an y ono oy claim| 1 8^^e 39- 
having the epoxy resin incorporated^ therein to a 
substrate at a predetermined location as a polymer 
thick film to and heating the composition in situ to a 
10 temperature above the melting poant of the solder metal 

but below the melting point of metal powder (b) , being 
a temperature at which the pol/carboxyl compound is 
thermally stable, to achieve metallic sintering and 
substantial complete crossliryking of the epoxy resin. 



15 
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A method for the production of a shield layer on a 



multilayer printed wiring l/oard for suppressing of 



electromagnetic inte 
interference , which 

resin incorporate 
heating the comp 
the melting poi 
melting point 
25 at which the p 

to achieve me 
crosslinking cjf /th§ 



:e or radio jf requency 



iti 
It I of 



illic 



fomp^ses depositing a- composition 

laim^ 18 having epoxy 

heijfei/n on a said wiring board and 
n-situ to a temperature above 

older metal but below the 
wder (b) , being a temperature 
rbo^l compound is thermally stable, 
intering and substantial 
epoxy resin. 



3 0^^/L/substrates whefceby^the 
qJj^s , QnQ c rf—claim^ 1 3D - i 
conductive adhesive to 



35 



to a said substrate 
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55. A method ofi joining electronic components to 

L ^~~ composition as claimed in arry^ 
s used as an electrically 
adhere the electric components 



:ip€ 



A method as described in Claim (5 6., where the 
substrate has been produced by a method as claimed in 

4-8 — and— 4 9- and the electronic 



fyjj^y/ any of - -claims 40 -fro- 4 6 : 

components are placed irjto the said composition prior 
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to the temperature being rais 
heated to said temperature 
electrically conducting ci 
electronic components simu 
conductive circuit . 





substrate is then 
ing the 

ining the 
o an electrically 
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